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ABSTRACT : PURPOSE: To eliminate wafer damages when processing by a method wherein 

longitudinal holes wherein bar claws for wafer clamping are inserted are provided at four 
comers of a mout plate whereon a piece of semiconductor wafer is mounted, and arm 
levers having claws are arranged thereunder which slant claws projected out of 
longitudinal holes when the mount plate is raised and cause the wafer to be held. 

CONSTITUTION: At four comers of a mount plate 1 whereon a piece of semiconductor 
wafer is mounted, longitudinal holes 2 wheref rom wafer clamping daws 8 to hold the wafer 
are projected are formed. Besides, a notch 4 wherein an operation bar 3 to correct the 
operation of arm levers 10 and 1 1 supporting the claws 8 inserted is provided on one end. 
A pin 14 is inserted into the joint of these levers 1 0 and 1 1 , a curved plate spring 1 5 is 
wound around this pin, and four claws in all are installed upward at the top end of the arm 
levers 10 and 1 1 via axis 6 and 7. In this constitution, when the mount plate 1 is raised, 
four cfamws 8 are respectively slanted to the inside by cooperation of the operation bar 3 
and the spring 15 so as to securely hold a wafer. 
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CLAMP DEVICE 

[CLAIM] 

A clamp device wherein a pair of shafts are provided in 
a freely rotating manner on the reverse surface of a 
mounting plate for mounting of wafers, and one of these 
shafts forms a rotation actuation unit, while clamping arms 
that project from holes formed in said mounting plate are 
fixed to both said shafts; levers are press fit to said 
respective shafts and these levers are connected, such that 
the shafts connected to these levers are caused to move, 
causing said clamping arm to be energized via an elastic 
member in the direction of clamping. 
[DETAILED DESCRIPTION OF THE INVENTION] 

The present invention concerns clamping devices that 
can be applied in cases of undertaking etching or 
development treatments on semiconductor wafers that are used 
in the manufacture of chips embedded with large integrated 
circuits for LSI or super-LSI or the like. 

Various manufacturing processes, and devices therefor, 
for chips embedded with large-scale integrated circuits have 
been specified in prior art, including development of 
photoresist atop semiconductor wafers, spray and immersion 
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systems for wet etching of the surface of semiconductor 
wafers, and the like. 

Furthermore, in recent years, the diameter of wafers 
has been progressively increasing so as to offer a large 
size and low cost, while the demand for the formation of 
ultra-fine patterns has accompanied high integration in 
super-LSI and the like. Because of this, as shown in the 
present applicants' previously submitted Japanese Published 
Unexamined Patent Application No. 55-60670 and Japanese 
Published Unexamined Utility Application No. 54-174906, said 
demands are being met by devices wherein the wafers are 
faced downward and continuously developed or etched. 

However, if prior art clamping devices are. used when 
the development process or wet etching is undertaken on the 
semiconductor wafer in said devices, there are disadvantages 
in that the wafers can be damaged, broken, or destroyed in a 
fall because the grip is not reliable. As such, unresolved 
disadvantages remain in semiconductor wafer clamping 
devices . 

The present inventors took note of said disadvantages 
of prior art, and aim to offer a clamping device that does 
not cause damage, breakage, or destruction in a fall because 
the grip is not reliable of semiconductor wafers < during 
development treatments or etching, and furthermore that can 
effect development treatments or etching in a uniform 
manner. 
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In order to achieve said aim, the present invention is 
characterized in that a pair of shafts, at least one of 
which forms a rotation actuation unit, are provided in a 
freely rotating manner on the reverse surface of a mounting 
plate for mounting of wafers, while clamping arms that 
project from a holes formed in said mounting plate are fixed 
to the respective said shafts; levers are press fit to said 
respective shafts and these levers are connected, such that 
the shafts connected to these levers are caused to move, 
causing said clamping arm to be energized via an elastic 
member in the direction of clamping. 

An embodiment of the present invention will be 
explained hereinbelow with reference to the drawings. 

Figure 1 is an overall perspective view of the clamp 
device of the present invention. Figure 2 is an exploded 
perspective view of the main portion of the same device. 

Within the figures, 1 is a semiconductor wafer mounting 
plate; this mounting plate 1 has a flat and roughly 
rectangular shape. Long holes 2. . . are provided in the 
vicinity of the corner units thereof, such that the long 
diameter thereof is oriented in the direction of length of 
the mounting plate. Furthermore, a cut-out 4 for the purpose 
of allowing the actuation rod 3 to protrude is formed on one 
side edge. 

Holding bodies 5. . . are screwed in place in the 
vicinity of the corner units of the reverse surface of 
mounting plate 1, and as shown in figure 2, a pair of axles 
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6 and 7 is installed so as to bridge between these holding 
bodies 5. . . That is to say, both end units of each axle 6 
and 7 are inserted into holes 5a provided on said holding 
bodies 5, and held in a freely rotatable manner. 

Pole-shaped clamping arms 8. . . are attached in an 
integral manner to both side units of axles 6 and 7. The 
upper halves of these clamping arms 8. . . project upward 
through long holes 2 . . . that have been formed in said 
mounting plate 1. Plate-shaped rotation actuation unit 9, 
which is caused to rotate by means of said axle six coming 
into contact with actuation rod 3, is attached in an 
integral manner thereto. The end units of levers 10 and 11 
are attached by insertion on the center units of said axles 
6 and 7, and rotate in an integral manner with axles 6 and 
7. 

A hole 12 for insertion of a pin 14 is formed on the 
end unit of lever 10 that is attached by insertion onto said 
axle 6. Furthermore, a long hole is formed on the end unit 
of lever 11 that is attached by insertion onto said axle 7. 
The pin 14 that is inserted into hole 12 passes through this 
long hole 13, such that the end units of levers 10 and 11 
are mutually connected to as to freely rotate. 

A plate-spring 15 is inserted by fitting onto said pin 
14 . That is to say, plate spring 15 has the shape of a 
curved plate. The bottom edge unit is rolled so as to form 
fitting unit 15a, and this fitting unit 15a is used for the 
fitting of pin 14, while the top edge unit comes into 
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contact with the lower surface of said mounting plate 1, 
[such that the plate spring 15] comes to be fit in a 
compressed condition between pin 14 and mounting plate 1. 

The end units of said levers 10 and 11 are elastically 
pressured in a downward direction by plate spring 15, and as 
a result, clamping arms 8. . . are energized in each 
clamping direction. 

Now, the function of the clamp device with the above 
structure will be explained based on figures 3 and 4. 

First, when mounting plate '1 is raised, the upper 
surface of rotation actuation unit 9 that is attached to 
axle 6 comes into contact with the bottom edge of actuation 
rod 3. As mounting plate 1 is further raised, the placement 
of the end unit of the rotation actuation unit 9 remains as 
is, such that axle 6 rotates in a counterclockwise direction 
as shown in figure 3, and the clamping arm 8 that is 
attached to axle 6 is rotated in the undamped direction. 
Simultaneous with this operation, lever 10 resists the 
elastic force from plate spring 15 and rotates in a 
counterclockwise direction around axle 6. Furthermore, the 
end units of this lever 10 and lever 11 are connected, such 
that lever 11 rotates around axle 7 in a clockwise direction 
along with the rotation of lever 10, and this rotation 
causes axle 7 to rotate in a clockwise direction. Therefore, 
the clamping arm 8 attached to axle 7 simultaneously rotates 
in the undamped direction, and comes to assume to position 
shown in figure 3. In said position, a semiconductor wafer 
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16 that has been transported by a transportation means not 
shown in the figure is mounted atop mounting plate 1. 

Next, when the mounting plate 1 is lowered, the end 
units of levers 10 and 11 are pressed downward, and along 
with this axle 6 rotates in a clockwise direction while axle 
7 rotates in a counterclockwise direction, such that the 
clamping arms. . . attached to these axles 6 and 7 rotate 
in the clamping direction, such that the semiconductor wafer 
16 is held with stability as shown in figure 4 . 

Afterwards, with the wafer 16 held clamped as- is atop 

mounting plate 1, mounting plate 1 is rotated roughly 90° 

into an orthogonal orientation, and in this orientation, 
enters a development tank or etching treatment tank not 

shown in the drawings, and is further rotated 90° in the 
same direction such that the wafer is faced downwards, and 
treatment of the wafer is undertaken. Then, when the 
development treatment or the like is finished, the mounting 
plate is raised by reversing said operation. Actuation rod 3 
comes into contact with rotation actuation unit 9, and 
wafer 16 is undamped. Afterwards, the wafer is transported 
to a washing step or the like by a transport device. 

An embodiment was explained above with drawings, but 
the clamp device of the present invention is not limited 
thereto. For example, the drawings showed an example wherein 
the actuation rod 3 was fixed, but the operating rod may be 
made to move up and down so as to actuate the clamping and 
unclamping of clamping arms 8. Furthermore, the drawings 
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showed an example wherein plate-spring 15 was used as an 
elastic member, but a coil-spring could be used as well. 
Furthermore, the number of clamping arms 8 may be selected 
as desired. 

As clearly explained above, the present invention is 
such that a pair of shafts, at least one of which forms a 
rotation control unit, are provided in a freely rotating 
manner on the reverse surface of a mounting plate for 
mounting of wafers, while clamping arms that project from 
holes formed in said mounting plate are fixed to the 
respective said shafts; levers are press fit to said 
respective shafts, and these levers are connected, such that 
the shafts connected to these levers are caused to move, 
causing said clamping arm to be energized via an elastic 
member in the direction of clamping. Because of this, by 
selecting an elastic member that has the appropriate elastic 
force, the wafer can be held without breakage. Furthermore, 
because the clamping arms are always energized in the 
clamping direction, there is no fear of the wafer separating 
from the mounting plate during the development process or 
the like. Furthermore, because the overall device is laid 
out in a rational manner, the thickness thereof can be made 
as thin as possible, and because of this, the development 
process can be undertaken without accident even if the 
opening of the development tank or the like is narrow. As 
such, device exchange can be easily undertaken as well, such 
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the invention can be applied to semiconductor devices of 
various diameters and many benefits are evident. 
[BRIEF EXPLANATION OF THE DRAWINGS] 

The figures show a preferable embodiment of the present 
invention. Figure 1 is an overall perspective view of the 
clamp device of the present invention. Figure 2 is an 
exploded perspective view of the main portion thereof. 
Figure 3 is a cutaway view of the same device in an 
undamped condition. Figure 4 is a cutaway view of the same 
device in a clamped condition. 

1: mounting plate; 2: hole; 6,7: axle; 8: clamping arm; 
9: rotation actuation unit; 10,11: lever; 15: elastic 
member; 16: wafer 
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